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(57)Abstract: 

PROBLEM TO BE SOLVED: To discharge the charge 
on the gate side of an output MOSFET and to prevent 
ESD destruction by providing a P channel or N 
channel MOSFET for protection between a source or 
drain and an external terminal. 

SOLUTION: When the gates of N channel MOSFET N3 
and N4 for protection, namely, an internal node ne is 
turned to a positive high potential by device charging, 
the potential at their sources, namely, at a data 
output terminal Dout is lowered by discharging 
accompanying conductor contact so that these 
MOSFET are turned into on-state. Thus, charges 
stored at internal nodes na and nb are discharged 
through these MOSFET N3 and N4 and turned into 
low potential. As a result, corresponding to the 
positive high potential caused by device discharging, 
the inter-gate/source voltage of an output MOSFET 
N1. and the inter-gate/drain voltage of an output 
MOSFET N2 are reduced, its oxide film destruction is 
prevented and the reliability of a large scale integrated circuit device LSI can be improved. 
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ttfifc&U. f-^fiJ»Dou t&«WHBEVCC [0 0 2 33 CO^JWWDffflW^N^+V^MOS 

«fcy*©l,£v^i*flE$WiWKV* (VCC-Vth) ^ FETN3&tfN4ti.' *©y-ho*yfl»y-h'n 

u^i:-rs. jfj^jMo s f etn 2 yry e^w^^ctujEcDramff^^n^tf, *■© 

- h N O 2 ©HJ»M 3*x* i: «v - V -Xo * y T-'-^ffi^J^D o u t (^{foftlMtigtt 

»**&&«W*»W^*DOC*W icfct,fc$i«CJ:yflS;T*S-fc^*>tt»i:«cS. 

^-3rtfyjJB?Dout«:««l«ffiVSS©J: tt. ;n<b©MO S F ETN 3&tfN4 fefl-UCflC«3 
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DOB(i &#MO S F E TN 1 ho* <J rtgP^ ©**- h • V-^WWEfctfifcaMO S F E TN 2 ©** 

-.Knafc^-^tB^ffl^Dout^ntiaWibnS -h- Kl/^>IHWffi4^<0T*<DlMbaiB!«tKf 

«KfflN^+i/*^MOSFETN3i:, ^MOSF itU ^)B8^0«««L S I ©flWWtftft&S-i: 

ETN2tf>y— bo*y^ggpy-Hnbi:T r -^d3^jSS **l?£Sti©fc&*. 

?D out ^©BBU»«t?>ti*flH»BN^+>*^MO [0 0 2 4] c«0*«§«l©»Bra©P^^>*^MOS 

SFETN4**Rtt«bft*. ^©OTMOSFE FETP 1 fttfP 21*. *©y- ho* 0 - h* n 

TN3XtfN4©y-M^*. lBlK©<M<ft«l«S*E e**r^W^flW»=J:yA©W«ffi:*^ii^ 

o* y swwiffiv s s *9efiK«i&$ti«. d*uc j: y-^o* y x-^tb^ss?D o u t vimmffim 

y. MOSFETN3^tl f N4li ^l^KlHlS^g Cfcfett^flWKAyeTT*-"*^^^**. 
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*fc:J:*ft<D*«ffiK»bTtt. fcfctjMOSFETNl 
(D-ir- b • V-T.WSE&tfatfcMO S F E TN 2 

- h • >R«EEfc/JvS < bT-t©SKfcfflBBW*:lie 

±u ttmmmsm&L s i ©«3R*fe**«)*ci t 

(0 0 2 5] tit*MOSFETN12ktfN2J*. 
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»j ^-^jfcfrfiB^D o u t ©tfflfaWBTb-C*^*©** 10 

- ho * 0 JilBf^gP^ -KnaMnb ®*ffi**IS"Fr 
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^MOSFETNl&tfN2i:f- ^iB^Jflft?Dou t 

cSffneflJtffitfiW. 7W*aHtK«fc 
iJfttfEEtrawan&fcSKfc. i*!SSy-h'na^nb 
(JDSWtC «fc **ffi±*K#V \ £B*MO SFETNl^ 

mmm&m$&v cctiw^-Hneoiu gaum® 

V S S fc*K**lfcJMtffffc«*3itS. 
[0 0 2 6] B2Klt |81tf)f s -^tfi^y7rD0 

iiiBHtfrMO S F E TN 1 Rt/N 2 i:. 
CON-^^ y^;VM0 S F E TN 3 t. N 4 bT#J 

*dtf>/^77DOB(AgP#l$& W7? WWgtS-h 

[0 0 2 7] H2ir*5V^. ^©aQKWOf*--***/* 
y7TDOB%flftRi-*ai*MOSFETNlli, N®J 

3is#»atsuB±<opaa , >x;HW*pwE l L^iye^ 
n^NSHaaRiBND 1 fe^y-^h-wvit 

& «J HO hJl F G 1 K ck o-C 5 ##J$ 

4. AL 1 6StfAL 1 8h^fS-T5MitcD3y^^b 
L T. fla^ - K n c o * U *W 
fltE^^V C C 4: &3S£ 2 E0>7^ -^AgBSSUiA 

L2 nms^ans. *&. »»j-o<z)«piMi, mm 
zwmm =j ? h &/r vxm 1 ji <D7;i^ as^h 

JfAL 1 5StfAL 1 7CW#K*S£**lfctt. ttJfo 
t-*4BR©*-»t'— *— frt: it bTF*gSPy ~ K n d £ tf. £ 
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;V * —9 AgS^JfA L2 3I*. g^StU&v ^>f-f > 
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T^r-^iU^J^Do u t MOSFET 
N 1 (Dtf— h hSFG 1 1±. 

AfianasAL 1 sicnif^^ns. 

[00 2 8] H&C. 7^-*tfc&/*y77D0Bfcfl|« 
t«HC!jMOSFETN2tt. Pl^i;l«PWEL 

LrtKjig)«*mNa!aa«c»ND 2 k 

^3ftfc^~WfFG2fcJ:oT5$telS*l*. 

$H±. jgia<07A5=.«>ABaiWBAL 1 9, ALIA 
StTAL 1 Bfc«lS-f<5«R03>*^H*^^-* 
-d/fcfl-bT, rtas^ - V n e O* U»«l«tt«i»jSV 
SSi:&SaS2;g<D7^- , >Ag2*SUiAL2 2tOS^ 

bfefrb"C*lJi©7^3— 9ABBBU1AL 1 2& 
tfAL l 5 iz*ti j etti&&Z*tft9L «ltt?TSWR©7. 
/W-*~^%^LT±ieW 2«(D7;V5 -^AgBlgeA 
L2 3C^W. MOSFETN2C0y-hi:^S 
y-MBFG2{*. 4iaW)3^^b*^b"C» 

[0 0 2 9] BMW)»^jtOfe*K«*t5>Jla*fiWffl© 
MOSFETN3&tfN4li, PS»>x;HB«PWE L 

tO^tld. ^^0^^, M0SFETN3©HU"f 

y - K n a i: 4*±«E» 1 JBOT^ Ag6$&® A L 
13JC«f&*ti«. MOSFETN40KKV 

W»y - H n b t ^5±sa^ 1 ffl^^^ 
AL 1 lCi^$tl5„ ^bT. MOSFETNSatf 

bTH 1 ^^7;W5-^^B3^AL 1 2 tr^^^fc 
fit ^fcttbTFrtPy — h'nd^^cS 

fS2JB©7^5=«?ABMUBAL2 3Ki»&*n*. M 
^ OSFETN3Stt/N4<D^-hi:^Sy— MFG3 
^«RO=i>^^hfe^b"C±EaSlJB©7^-'> 

SkftS!B2H«)7^=- , >AffilWAL2 2ICtt^« 

[0 0 3 0] «lt0J:5KU 3(0Saft§WT?li ffi^JMO 
S F E TN 1 JRt/N 2 ©|WU!!!8»«feB6±-rS>i:«>©M 
0SFETN3StfN4*i dl^jMO S F ETN 1 Jktf 
N2t m-<0 PI^x;«PWEL L rtfcifi»b-Cffi 
a^nftfc*. MOSFETN3&t/N4^MOS 
J» FETN1 RlfN 2 i; 0|Q«}BaWS£t%^d < U -f© 


- 5 - 


9 
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So 
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T?. ffl&ML 3Xf*L4©£t» &**-*r«::rt:tti&0/' — 

L33tl*L4©P53Er i fcai*>' — KndKSaftl/Tt J: 
I \ d cDUfSfi. -hiafflM L 3 X»L 4 0>v vf*V*»- 
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#MO S F E T N 1 K W > k*saK«8Btffi«? V 

tk /<-*BSIftRl&tfl,TMOSFETN10y-- 

[0 0 3 7] ««Bte«T-**!^taft«Otfl*MO 

SFETN2fc#U-Ctt. Wf—V OW^ — Kn 
b) (m^y-Hnd) fcWMKi. «ffl^> 

Nff^MOSF ETN 3*^9:1^ *b*l€», dtfXS^ 
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Z>> ±ga^-^.«^i:Lt^PELL2{^ MOSFE 

t, WHBEflB® tti*MO S F ETN 1 ©y- h 

BNl©^- 7.. X^y^feabTitCjWBS^*. - 
*UZ * »X «K«BE«Kl!>iB*MO S F E TN 1 ICtt. ± 

tt. ±ga/WJK-9Sa b 9 ^>*X^ BN1 J:MO SFE 
» TNI feiftL-rWffiBWW-JW***!*. 
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(0 04 1] ~7b\ Sfl&mffiffl!lC0a}*MOSFETN2 

mmffi~®m<»Mo s f etn 3 feiiu-ogcssti 

-5. &«&€<sft8)n e liMO SFETN2 fciil/TSfc^S 

(DrnmnL^m^^Bti-cmm- & t # sisimr 

SCOTS. dj»/<v7 70*y — HBJOtStt 

sfetni, N2©y-H»swi*ws*J;5fc* 

h § £li/<-f #-7l b 5 B N 1 tfatfJ h 9 > 

y— h [H]g§N o 1 otfcfrtsw vr t/^;Mc $ ns t , 

^3MO SFETNI hilt, fCftJ^T-Dout 
BNlli mfsaco J; 5 U E S DflR«fc#T*«Si»ft 

So 

[0 0 4 3] H6Cii iOjWJICflteT^titfj^y 

*ll J: * E s D««jtf^*.*R$>ftTl v&. 

[0 0 4 4] i<0*JWW«4. BU8BH14O^j!te^J<Dck0 
%a*/^y7r{-in^T. iftfjMOSFETNKDY- 
h (W-Kna) t£ll;fry-h* (n d) iKDfffl. & 
tfatfJMOSFETN2©KW> (Htfjy — Knd) 
ty-b (l*gglV-Knb) t©HJKU (BttfflOP** 
>^MOSFETP 1 i:P2A<18:^P>nS. CtlfjO 
MOSFETPlfcP2<Dy-M*. *at-«JSflffiV 
CC (y-Fnc) (ZSSR^nfi. 

[0 0 4 5] i©*JSWK*5VM*. E*fflrt«IH*U*:i: 
f WiKnERWM^VjK— 9Sh9>^^BN l i:N 

y*;VMO S F E TN 3 Cfc U E S Dttttfc fifth 
U ft«Wf*WBUfc4: fl&BBlOSiasWfcRI 
tittc P*- V >*;VMO SFETP1£P2 *?*>«tttw 

[0 0 4 6] H7Ct4, COJfBWKlflkST*— ^Iti/J/^y 
77DOB OA&0-3IM!10Ih!8»%£ *VC V >S. C 
OSQffiBfm. P^-V >*;i*S0)tftf)MO SFETPl 
£ >*;i/M£>fcbMO SFETN2 *»f,4c<5 CM 

f + ^di^MOSFETP loy-Mitt. t>K 
(NAND) y— MMBBNA 1 fr J: »;ffl>W8#* < «ili&* 
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i±. m*«*D o ^j&ki^d 0 c *mmt&is ns. 

wflD3KSteW»wiSt^X»4. P^lr>*/Wli7JM0SFET' 
P 10#®i£I»EE (f/W^fW tt. N5^ 
>*;WiWJM OSFETNliUi^V ^OX, ElBOffiJR 
-fbOfcOKN*-* >*;WfcfrMO S F E TN 2 (C?tLT 
tWBWIfill*fiaW«N^-1ry*;V'MOSFETN 

[0 0 4 7] ±IBOi5£P^*>*;Viii;*jMOSFE 
T P 1 CDS^^li^iJifH^V^J^gOTHW^Tl^t. 
/«? £0T-*»;, -£Og[&f£. CMOSflfiS4:L'fe4:*©7y 
f-TyT&lbOtzlbtZ. P^^JWifctJMOSFET 
P lOKU'VfcHtfjiSyDout OBtJ*. Wl 0-2 

o nm&(?MsmR i *>n-t v *s tamn 

StfP^-v >*;i/MO s F E Toy— MMfcBSBfEafN 
f+y*AMO S F E Toy- hlMtiWWJBEtCjfc^'Ctf 
v>C £KJ;St,OT'fcSh}t»*nS. 

[0 0 4 8] 08(C{^ C£D^HJ{-#S7 r -^tt'.*^>y 
7TD0BOf&O--g|iiS^JOtalg&ia* s ^tlTVNS„ C 
20 <03USWII*J^"C»*. ^1607 0^66^^1^1^, P^ 

+■ y^;i/ffilotB^)MO sfetp i tNf t y*;v§yo 

aj^3MOSFETN2j&»f>J5c*CMOS4IWJi:**l*. 
l»J:5i:CM0SMffli^. Pf+>^MOSF 
E T P 1 0*tiffleftt&J*W2 < , *AOi:* ) ±*5U *« 

b n i o^^^gew^f^ffl UT*^M-^os: 

t»±*«Uta<. PftV^^MOSFETPlC 

.j» i'j. aj*u^feitswtEvcc*T?ias< bTdti^^^ 

[0 0 4 9] ESDfiSH^^L/Tf^ tB^/MOSFE 
SFETNSliiUIJton*. P^-V^^tB^J 

mo s f e t p i ofpfliii. sng#oy- hft&mo 
mwmms.^m^ tjktfsxastfiR 2 1 j: h k 

BN l {iBBUTfi, MOSFETi:fi*3fl:U. l?3gP^- 

[0 0 5 0] IH9tI(i ^OUBJ^ST-^Jfc^^y 
7 7DOBOfBiO-^IM>jOlH]SSEl* J ^*VT</^o C 
OSQSWC*JV>Ttt. SJEia8©IIIISfiaK«WBBaH90 
ttS^DMO S F E T i: L/T, Nf t^fflAMOSFE 
TN l^iP^fjtiS. ^Offi^li, Hi^^EEiOi:*>±* ? 

^jMO S F E T CC J: U , «c«W-f XC J: U *S « 
J: o K. UTgRlfi&'M' V^W^03t*>±^ 
Ufei*<+6. -f l^t, Pft^VlO^MOSF 
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X-mtZt, H>5^#-7lh7>^^BNl^ ofcfc&C. fi«fl!OMOSFETN3j:N4*«^ 

*7«ttfciy VCC-Vth (MOSFETN fttfy- Kn a&tfn b ©flf*«EK«£-*- 

*<.S»*E> *"C«ra2:MOSFETNl3&«*7«a SitWe^S&iEWEftJSW*^ mmosfet 

Sl^MlHttlfl'i:**. P^-y^VM fc, Pft>WMOSFETP i©m*«W*W 

OSFETP3J£. ai#W«/l<>lilR**f3*0>*e*S |H©=l:d^7y^7^^-itffl«ffl^m* 5 IS^^n-C 

»«»ftC«fco-C, «H«EVCC<D««Eft«:Ba*Cl [0 0 5 5] HI ICtt. ClOfBW^ST*-***^ 

i: A^T't S„ *y "7 7 D O B£>fl!i£>— gaWHOEBBW^SttTV**. 

(0 0 5 ii :<o»Ji:fev^, pf-+>*MltfjM zcD^W^fc^-cii, CMOS«WS®aj^ , j/7ri~ 

OSFETP3©ESD««tt. 7*^7^ TTSlfcWO fatten, H 1 OO^SBWfcJMcU, 

affljffifitR2«tiJ:»;«l8«*k NftV*/WWMO fc*WE SDfl»WBjJb«jR*«fenrv>5. tB 

SFETN1^^6iE«ff<WWt^J:6««BBjhl4. 7JMOSFETP1. N 1 <D¥— Y- £ tfiTJ £.<Dffllzfflg. 

BN 1 flj: D'fT? «fc 5 fflWP^* >*MO S F ET P 3 fc P 4#<KltW 

-S 0 8WMffl«|®iti*MOSFETN2(DiE«(f«)1Wt Ctl^jfl) Pf +>^MO S F ET P 3 £ P 4CD'7 r 

K£6J|»MS&±tt. WlEHH«&fi«Effl©N7*-+y*^ -Hi. flMBEVCCCIwgaftSftS. wtUCkU, 

OSFETN3»C«kUf5*>tbS. *UT. ^-*tt7J^y7 7»»^ffiKS*^3fct, 

CJ:*«t«|»±ft«kU«^T*fcOK. flWWOP* i» <BfiOT<0MOSFETP3fcP4{;^i5e«ttfc*-7 

+ >*;vMOSFETPii:P2*«. N^*>*;vaj7J jRMc&^t. aj*«fftfir?>«»1i*&«**v\ 

MOSFETN 1 2 (DV—^(D¥ — h iitiJTJ^' — [0 0 5 6] fV^^ft^f^CiSMl^ctf 

[0 0 5 2] iiOKli. ^cDlgBJd^S^-^m^ tfft*ffii:S*k ai*m?Dout HWK3*lfcft*«[ 

CKOSaSWCfc^Ttt. CMOS«ffiffl^77Ti: if ©MO S F ET P 3 ^4^^:^^ «§P 

[Sj(7<bn-C^S 0 -T&bt>, P^*>*;MiJ7JMOSF y-Hna&lfnb®WWffi^«a"t*tt*W9*** 

ETPlhN^V>^^J±J7JMOSFETN2CJ;Utii ASffi&fe^^ tftfjMO S F E T P 1 fcN 2 0E 

;HB^MOSFETPl©y-H-tt^Hy-Ma» JW [0 0 5 7] HI 2W4. JLOfSHK**^-***^ 

NAl*Wbn, N^>*M17JM0SFETN2 -y77DO B«^— 2^0ia»H**a<3*vCV^. 

<n?-yizi$;7¥-v®&N0 2tfWLVhn& a jjb ^©sawwc*jv^{i. CMOS«sotittj^77i: 

y-MiI»NAli:NO2©^(0A*i-J*m*i-^* fctt^tt, HlO^Hl l©«»«J:*ft»J. P**> 

0*^2*1, >f- h®&N A 1 ©ffidfOATJK *;WB7J«MO SFETP1 CttbTtt, Hmffi&'fSm 

(4WWfll*DOC**§a&StU y-MSH»N0 2©fflB&' Lfcfc*<OESD««a»jfc*»«*«'btk Nft>*^ 

<7)A7J^{*^lfflKS#DOC^V WWH»V 2 £ cko iUTJMO S F ETN 2 K^l/TttlEWtfcflWOfck * 

T£<E3;tVCW&3nS. OESDWtW»jtS«R*«»5)nTV^. 0*U tftfjM 

[0 0 5 3] i<0J;5&-r-*tfJA>'<7?/rtw»It*7 f OSFETP1. Nl^-hilll^^HCiraBOi 

;Vf *flHB£ J: »J jE*WC *5ES D«S® & BatT 6 fc 7 fcifciSfflCD Pf t^MOSFETP 3i:Nf 
£>K. tBTJMOSFETP 1, N 1 <Df— h i: tHTJ 40 *;VMO S F ETN4*«**Vf*l*M7M'VT, ffifKnitt 

WiiawBroN^+y^MOSFETNa kN4*n» &fiUWW¥fcfir5 iSKsns. 

tffcft*. cn?>ONft>*^MOSFETN3J:N [0 0 58] BH3Ktt. ClCD^K&S^-#di7V"< 

4<W-M*. EBg©a«l*ffifflIfcSSl«*n5. wtllC y7rDOB(O®=«W)-««S0!W>lHlB8l2l*%*tlTV- 

jjy ^-^m7J/<>7r3W6«BRttt«*>n«4:t, 6. -0>#8»«K*iv>-ai. CMOS*8dW>aJ7^-y 7 

i*i?>O{RKffl<0M0SFETN3kN4«*HS«ffil 7^lWb*V El 1 2&KMfca»K, Pf-y^WMJ 

lC*7«»H&o-C, {f«J»«!«^«b«S^i 1 fe&«*«e fflOMOSFETPll^bTfi, JE«Wf*«Lfcii* 

[0 0 5 4] /Vy-7--^A«©7y9WeM«iaB«IBL S F E TN 2 K*tL-CI*ft«fif«:««U/sfc #©E S D 

SI I*. ^/W^fiPWE^KA^^WSKAo-Cx-* fl»«»it?«R*%e»nT^S. OfcU.jWlMOSFE 

tf«j^y77D0B©rtffli>'-Hna-nefem«Hi ^ TP1, N 1 (Of- hi:tii7Ji:cD^B-JaS©cfc5^«M 
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fflODN-^+V^VMO S FETN3 £ Pft^^MO 

s f e t p 4 ifctrttimt hP,x. witzmffitetfm$h 

[0 0 5 9] mi CLCDfe^lC^Sx-^ATJ^ 

bn&. 

(0 0 6 0] 01 4l-*JV>T, Z.0^m<^9-^ A7J 
7 7 D I B te, ^oy- b jWWP; - b* n f £ UX 
H#^O^Jx-*AaiffPD i n teHM£i'£i*ft?> 
Pf t>^MC3A^)MO S F ET P 3 i:Nf t 
3S©A#MOSFETN5i:*£t>\ A#M 
OSFETP3<DV-.^Ji, Wgpy-Hng-P*'J®S 
fcflEWI&jfiVCCKlS&Sft. AAMOSFETN5(D 
y-7.fi. - b' n i o * >J gife€<fc#*&.£ V S S 

trigB-^n^o ;n?>«WlMOSFET©KW> 

(*16PA^#-^ I D i: Utf-^AA^>V 77DI B<DWi 

I Dl*. f^ATJffi^D i nOfcffi*^©^ 

A/ 4: * tu. r— * A^^? D i n ®SfiW%£0 o *7 U 
^fc^n&i:*«af)tBEVCC©J:^4>'M' U^i: 

[006 1] iO^JSWCfelNT, 
DIBtt. SfeK. l^lSPy-Kn f oiUf-^A« 
?D i ni:p»3gP/-b*nho£UA7JMOSFETP3 

;VMOSFETN6t fitf,/ — Kn f -3*U -T— *A 
fiffifD i n^gpy-b'n I ^^J8WWtffi«*&&V 
S S fcflDBBCti >*->VMO S F E TN 7 

fcj^ttfftllRttfctl*. in<b©MOSFETN6& 
tf N 7 0^- b fufetfc 0*&<D{£«ft{l!l® 

rimffio* u»»ft*ffiv s s O££$*v$o ctur«k 

0, MOSFETN6&tW7te, tt%MMffi.\Bl2&&& 
LS I<Q3tffO|»ff^C»v^T3e«ftlK*7tt»i:« 
tk f-*Wl^77D I BOttftsUj&fcfe-^*.^ 

[0062] /^y^-^aAftc^aweHSiaisaiBL 

X33'*yyrD I BCFWP^— Hn f ~n i feflWitfc 
^fi^JrUrtfflSy — Hn f o*»jT-4rA**?D i n 
£&U, A7JMOSFETP3©y-b • Kl/-f>Wfi: 
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fctf KAJSMO SFETN 5<OV- b • y— ^Watf** 
- b - HW VlBCtt. ftSV - H n h &tfn i (DM 

[0 0 6 3] iO*»W©7 s -4fA*^ , y7TDIBt» 
tt. ±K©J:5fc, A*MOSFETP3StfN5©y 
-b- b*l/-fVHl&?,U { KA*MO SFETN 5©y- 

b • y-^fffltr. *©y- bJWKJWMfcv s s K^silS 

g£*lfcMO S F E TN 6 &tfN 7 ****l*h«tf & 
tV znF>OMOSFETN6WN7li; ^<oy— b 

ti^Oy-T.oSUx-^A^^D i nCOSfit*^^ 
&&tc i: ft 3 ftttc «fc U ffiFt* - 4: -e3HR«l-*> 
WMtUZ* CtlCiy, figP^-b'nh&tfn i us 
^H/cTOi. ;n?>©MOSFETN6&tfN7*> 

S. ZOTifcNfe X73MOSFETP3&t^N5£Oy-b 

• HW>iawEft^a<OT. wjmosfetcb 
-ffclSaW&B&ihU ^dJBJBIM^KLS iCflMBtt 

«H»4»fc&v - b* n i o * U 
VSSK3SR3ftfcW*MOSFETN7fefl-l/Efl[ 

[0 0 6 4] A7JMOSFETP3f^ JWtCiUx— 

iUrtffi^ — b*nh(D«jtt**(BTi"S*1?®M. MOS 

FETN6££$lZ7t^ym£&2>. -©M. 
«<t «t »J -KngoJtJ ®gmEE^&^ V C C 
iZm-SftteEWffl-t. A^MOSFETPSS^IVIO 
30 SFETN6^^UT«cm$t\ cntCioT^y- 
KngOHIttt.fiT-r'S. MOSFETN6M 
N7(i jtt&gyfMIlHlgSaSSL S I ^"3i#^f5^^(' 

*s £ ft, wr- b ns«isfitv s s t>w&znz> - 
4:-c*7««4:&u. *mmgm®m&®L s i cdi&^ 

[0 0 6 5] mi ccofg^ilffl^ti/i-r— * 

X^jA>y77D I B©^— ^attW^EBSH*^*^ 

pj«5 y - W n f ~ n i dSft^fflHW^n^ii&KJiSV ^ 

[0 0 6 6] ®1 5 KJS^T, C<D^US0!l<O'r— ^ AT^J 
;^y77D I B(*. P^gPy'-b'n f -Pi'Jf-^^ 
-PD i nfcrt»y-Hnho*yA*MOSFETP3 

Pft>^VM0SFETP4i:, ftgpy — b'n f 
U-r-^ATJJS^D i ntfl^-HngOi^fBt 
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*;VMOSFETP 5 3M©M0SFET 
P 5<DY~ MWeilS^Stifeft. @BR0>*« 

JSE ffiOTUEo * U ^jgSE V C C cm 
Ki'A MOSFETP4MP5H ^^t08& 

sssl s i (Dmi%<DMmm^&^Tjzftm~*ytm 

[0 0 6 7] tuiai^t'^a^^HIS^gL S I A%S 

-Hn f ~n i *<»SBHHr J:o-CA<ffi*r««$*X3fe 
«L fl*^ - H n f 0 7 s -* A?»D i n 

i£fttz$^*mmmi-^)i&M£ftz>^ mosf 

£y±#T5-£T-jS#^K:*>4ft&£ i 5eS. CtKCi 

SFETP4&a r P5fe/rUTjfc^:3*\ ^^ffifci 
I^TS. -<*>*S*. AAMOSFETP3fttfN5<0y 
- h • >M«£ES:/Jn* < UT»fURW««:l»± 
U ^tiRBBHWalBSSSaL S I ©flMBttfe*©*- £& 

* 0 €$iSlE«*&AV C C ££IK£ ftfc A««f ft M O S 
F E T P 5 fe^ U-OWttS - 41 **T?S So 

(0 0 6 8] A#MOSFETN5tt. jSfc® J- ± 'J X- 
#A»?D i n©*tiD& 1 ±#U-C*»fc*0Kl'-f 
* U - H n h <DM<ft**±#-f * ^T'Wffl. MOS 

J: »J rtW^ - H n i o * »; &ftlgtt£il&j£ V S S 
KW«S*teft«Sirtt. A^MOSFETNS&tfMO 
SFETP4ftfiLTiK1l3ft. cmtCj^-CflgSy' — 
Kn i©«ft*.JWrf*. -3§u MOSFETP4&tf 

P5». *3U&ttisi8gttffLs 1 3waflsr«Dfleffltt»c 
t x-*7vm t * y . *sfflt»«iaKSHtt l s i ©s&fp 

{;:I^ft#*.&v> 0 

[0069] m 1 6cii. coswi*sara*iHfc7*— * 
ftx^s. ccdum^ toSEm 1 4 i 5& 

SBflfflWIB&ihftff "5 i 5 S 

[oo7o] in 1 7 tci*. c^fBWt-^^JWtasafl) 

-SfcfflOJM^A^SftTv^. (A) Hfi. <*yy 

-^©phui y - kjWKW & tw6 dip/so pss^y 

^£/8vVc0!|rt%£ft. (B) cii/^y^co- 

(C) K^y^-— */©4SB*»5>#cy 
— K**Ktt <bfts q f pst/*y r~-i/ t em^t~m&&-$ 
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[0 0 7 1] 5W;M|Hi*7Vl/®flHt«^i. xVW 

^©y-H*Wt»«r*-*i»K:«fcf*. T^-f^c 
y-l«D-5*>, ^©J:5CWCi(airr6flCC«)Wv^y 

— Hf*. 017 (A) ~ (C) ©i-jcvvtftvfc^yy 

-j;i©3-t- (ffi) tffiiw*y-H2-x»*y. 
v y-s> i ©tftfeaw-flatt* y - h s it, Jtia^ft 

[0 0 7 2] fit', Ay>r—\ yi©3- r— SS^2tI 

[0 0 7 3] A#^xVWrJ:£#®®^± 

— KtfAttfc^^aMK&^^^S^**^ cp 

dfc»» 3 K*fo6i/fc y - iwaa«©* ^ &A# 

[0074] ^(Dmsmifrbnhnzftmwm^ r 

( i ) 4i#*?K-35r© v-^xa H U-f >*^8»* 
tWilB^MO S F E Toy- b 4:±K^WW70IBH-» 

StfjM o s f e t h n nj; y a§-&^ f*jv& 
±iatii7jMosFETi:(^D^-e^<fcyAt ; 5cf 1 i' 

fflMOSFETS»tt*wtJ-J:y, x/^-f 7>^{;«k 
'J ^SS87-* 5 jS5cm$tt/ci: ite^ffl^MO S F E 

y tts^Mo s f e toy— hfiyco^r^fijts^-ti-sc t 

^; [0 0 7 53.(2) ^WWB? »cy- b i>um.H fttzX 
}MQ S F E T«a*fl^*«»'binS V-XXfiK 

SSB^ClSSttS ftfc Pf + >*JVm.(DM 3 ^fflMO S F 

^+ y^;vsa^4{^fflMO s f E t c t \z 

±na»!Sffl®MO S F E T©— 35r**:*>#Jil-&-3T, 

HWmcr^ W x^m^ ck y A^JMO S F E T^fii* J - 
^ !li y E S DfiSaS?:R&±tS- il* s T-tS £ V>5«&*^ 
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[0 0 7 6] (3) ±E (1) t (2) KfcV>T. « 
WMMO S F E Ttt?-* V^JVfttfflWMO S F E T£ 

X < -f S i i: -5 v ^ S&***»&*t*. 

[007 7] (4) ±K (1) ©»13W*»2««ffl 
MOSFET1 «j6^-Slil*MOSFETKafi»U 

^o-f-co^gpsaB't^^nsiti^Mo S F E T©V- 

1 Xte^ 2 GmftMO S FETtDV -*Xte H W 
7;l/h7 9 <fc £ M O S F E T £) 7 — X. 

[007 8] (5) ±32di;t>MOSFET£>-5*>, ft 
jUSEfS^tB^MO S F E TCDY- h *Jb*gSlfc3 
jK. nU^4r**±E**MOSFET©^H'>i:a8l* 

x5y^**±aav-7.i:»R«nT«e»;. turn 

#MO S F E T*^Bfltifn* ">xA««i:HlWH-JKrtt^ 

ft*aiMWt«B*fc'<— * i: u ±iad j .*Mo sfet© 
e sDf^mmtsa^m^<DiL^±^) ^aa^-i?** 

[0 0 7 9] (6) ±|Btb^MOSFET{i, fl-SPSg 
3 <7)£b#M 0 S F E T £ . ±E*WIS»y tr H U 

-t >sa«*tifeN^-+ i/*jv®.e>m 2 com^Mo sfe 

T0>CMOS^i:-rSi:i:t.(C, 3l'****_ue#3 
©dJAMOSFET©y— ^iSSR^n. x3y**«-h 

K#aa»yKS8R3 tir % y . .bsam 2 ©ttsiMo s f 

ET«?ns^i;i«i:|3lM)!!i^tiS^ 
4: U ±Ja»2©aj*MOSFET©V- 

7 fcjWftttSC fcC J: »J «*«cflWtT? E S D5fi 

K&2©tofcMOSFET©y-hfcFW>IHJfc, * 

wa& 2 siffiMo s f e t %mi2> z t »: <k y E S D 

[0 0 8 0] (7) i|s»»«HK:*J»5*Mia»?0^ 

L//c±f2*^jMO SFE TXJiX^MO SFE T 
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